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ABSTRACT 

Western European governments have expressed concern 
over the impact o£ technological change on employment and appropriate 
policies and programs to facilitate labor market adjustment. Sweden, 
Great Britain, and the Federal Republic o£ Germany are among the most 
active countries in examining the issue and developing programs to 
respond to it. National strategies for addressing employment-related 
problems arising from technological change vary. Sweden is concerned 
about societal impacts, receptivity to anticipating technological 
change, and facilitation of labor market adjustment. Great Britain 
recognizes the need for the broad adoption of new technologies but 
does not appear to have a major national strategy for anticipating 
impacts. Germany's strategy centers on national programs to promote 
the diffusion of microelectronics and computer technologies and to 
monitor impacts. Sweden's innovative programs for dealing with 
technological change include computer training and funding for 
industry's and labor's development of innovative training approaches. 
Programs in Graat Britain include one to encourage industrial 
applications of and training in microelectronics and periodic 
surveying of industrial diffusion of computer-based technology. 
Germany has an extensive program to promote information technology 
through computer education and pilot projects for retraining. Common 
problems include worker dislocation, computer training of the future 
work force, workers with inappropriate skills, new technology 
introduction with minimal labor market impacts, training of the 
managerial work force, and monitoring impacts. (YLB) 
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PREFACE 

This report analyzes Western European responses to the new. computer- 
jasod technologies. Two of its major findings are that sany technology- 
related issues cross national boundaries, and that governmental and private 
sector responses to similar issues often vary. Differing national percep- 
tions of how the equipment *7ill affect the labor aarket. and differing 
attitudes toward change in general and technological change in particular, 
influence the nature and scope of national policies and programs. 

The author. Louis Hilion Blair, is a consultant to the Organisation for 
Economic Cooperation a.id Developaent (OECD) In Paris. He was. therefore, 
extremely well-placed to meet with governmental and nongovernmental organi- 
Mtlons in the three countries examined in detail in this report (Great 
Britain. Sweden and Federal Republic of Germany) as well as to collect and 
• summarize material on other Western European countries. 

The International perspective of this report complements an earlier 
Commission-sponsored study by Professor John James, which lends an his- 
torical perspective to the Commission's project on the employment effects 
of computers. Other Research Reports resulting from this project examine 
how computers are integrated into specific occupations and how they are 
likely to affect the number and types of jobs that Will exist over the next 
ten years, the extent to which youth and edults are likely to have the 
necessary education and training that nust accompany the widespread intro- 
publirschoolsT"^'" workplace, and the uses of computers in 

p«w..,J*'^c^"^rV"*' /eries of reports wertL designed by Carol Jusenius 
Romero, Sara B. Toye, and Stephen E. Baldwin of the Commission staff, who 
",t>. supervising all aspects of the project. This team worked closely 
with the auth r in the development of this report. It should be empha- 
sized, however, that the infoirmation presented, and the issues discussed, 
are solely the responsibility of Kr. Blair and do noC Mcessarily reflect 
the views of the Commission or its staff. 

The Commission expresses its appreciation to Mr. Blair for his work in 
collecting and organizing a broad array of information and for his thorough 
examination of the issues. ^ 
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EXECUTIVE SIB^IARY 



There is widespread concern among Western European governments and scae 
international organizations over the impacts of technological change on 
efiiployment. Hiere is also concern about appropriate policies and programs to 
facilitate labor market adjustment to technological change. In short, there is 
concern about vdiat is frequently referred to as the :lssue of technology and 
employment. Technological change is generally thought to be associated with 
the widespread application of microelectronxcs and computer-based technol- 
ogies, especially in the manufacturing sector. 

The concern appears to be particularly strong because of several 
conditions \Aich seem more prevalent in Western Europe than in the United 
States: generally high unemployirent rates (10.71 for the European Economic 
Community compared to 7A% for the U.S. at the end of 1984), a high degree of 
social corxem for the welfare of the labor force, and tlie extensive political 
influence of organized labor. 

The governments of Belgius, France, the Federal Republic of Germany, 
Great Britain, Italy, Spain and Sweden are actively involved in assessing the 
impacts of technological change on employment and in developing policies to 
respond to these impacts. Denmark and Finland have ccmducted substantial 
exercises in recent years to develop government policies to deal with the 
impacts of technological change on the labor narKet. 

A number of international organizations in Ikirope have examined the 
issue in detail. The Cofunission of the European Communities has ccmducted 
several stuJies over the years on the topic through its Forecasting and 
Assessment in Science and Technology (FAST) program and is currently in the 
middle of an extensive four-year effort to examine the i$sue« 

The Organisation for Economic Cooperation and Develo^Eent (OECD) is 
examining many aspects of the issue and has recently completed a synthesis of 
findings from studies conducted by twelve member countries and by. several 
interr^tional organizations. Tlie OECD synthesis ccaicluded that the new 
technologies, although not yet widely applied, have had a snail positive 
effect on overall employment. In the manufacturing sector, there has been a 
relatively slight decline in ea5>loyment. In the services sector, the new 
technologies have led to an expansion of jobs, offsetting the nunber of job 
losses in the manufacturing sector, though a nuuber of other factors have 
contributed to this job growth. 
* 

Hie issue has been a popular topic for mnisterisl level meetings. In 
1984, the OECD sponsored a Conference on Brgjloyraent GroviJi in the Omtext of 
Structural Change, examining tedmological advancenent one eleasent f 
structural change. In April 1985, the Italian Government hosted a Ministerial- 
level conference on Technology and B!5>loy]aent with parUcioation from the U.S. 
Secretary of Coniaerce and the Science and Technology Adviser to the President 
and high ranking representatives fnxn yther OECD Member countries. In January 



B^roie'^^inis'^ fhe'SV "j"^ secretarial support from the Council of 
turope, will host the Third Conference of European Ministers of I^honr rv,-* 

jjeveiopments and The^r Effects on Bnployment and Working Conditions " tHpq** 

to 'Jf J's^e'In' "^^%^^\^^^ hSghten the inJeLt S^d'attSSon 

to, .he issue in each of the participating European countries. 

were vis^Sfto^Spf^i- the Federal Republic of Germany (Gennany) 
were visited to determine how these three countries view the U^ue^ tTX 
nology and employment, the extent to which ttey i^5e asseSL cu^^enf lit' 

tries a»n?Sf c^u^t^?eTfeL"S it^^^^ 

It'Jf^ th«/"ent of job loss due to the InSodictioSTjL teSSSL^cs 

to ^ s^nVr^lXill ^SHpplictr ^?"tSriiSclld~^«' 

continuing rapid rate of technological advancement. Se wS^^re -xoected 

m-cn wioer range of ways. The net employment impacts throuehout these " 
economies appear almost impossible to predict reliably. 

.iomo^^.^^^i'J®"^ °^ impacts on employment levels skin 

of th. general agreement that a rapid rate of adoption and diffusion 

of the new technologies was essential for supporting economic erowth aid Si 

desSe^r ?:;;,e r^dlrSl ^&Mg°?|,? 
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National strategies for addressing employment-related problems arising 
from technological change varied: 

Sweden appears to devote the roost attention to minimizing adverse 
laDor market impacts of technological change, exhibiting a high 
degree of cooperation among government, labor and industry on 
assessing the likely impacts of technology, cm developing i>olicies 
and programs to promote a smooth transition to an economy heavily 
reliant on computer-based equipment and processes, and on efforts to 
assure that virtually all .of the population has some canputer 
skills* 

Great Britain , although making som noteworthy efforts to iDonitor 
impacts andTiwDe specific efforts to promote technology diffusion, 
does not appear to have a major national strategy for preparing the 
skilled, semi-skilled and unskilled portion of the workforce for 
technological change — although it does havt a high-level 
commission developing recommendations to assuxe that there be no 
shortage of managers and engineers to impede the diffusion of 
computer-based technologies. 

Germany *s strategy centers on substantial national government 
programs to promote the diffusion of microelectronics and computer 
and communicati'^ns technologies and to monitor i]iq)acts. The 
government relies heavily on industrial apprenticeship programs to 
train the emerging labor force to use and cope with the nw 
technologies and has adopted legislation providing for early 
retiiement or a shorter workweek to cope with some of the problems 
associated with employment -displacing effects of technologies. 

Ail three countries have innovative programs for dealing with 
technological change, either to assist labor market adjustment or to promote 
technological diffusion, in part as a means of securing eiiq>loyment. Programs 
of potential interest to the United States are: 

Sweden : Extensive efforts to train the workforce and the population 
at large on the uses and applications of computers; two experimental 
programs providing- government funds for industry and labor to 
atcerapt innovative approaches for training. the workforce to use the 
new technologies and for introducing the technologies with minimum 
adverse inq)acts; and the Renei/al Fund in lAidi lOt of the 1984 
profits of individual companies have been set aside for labor and 
management to decide jointly how the funds will 5e used for research 
or training to enhance corporate performance and to promote aore 
secure employment of the ccnspany^s workforce. The Parliament was 
considering an extensive array of prcgrams recomiJcnded by a 
commissio:i that spent six years examining the iss^ie of the iB5)acts 
of conputers <hi earoloyment and societ>'; oue of the proposals would 
reserve special public funds for eduattion and training of persons 
currently employed in industries judged by the National Labour 
Market Board as likely to contract. 
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Great Britain : The Government's Microelectronics Application Project 
to encourage widespread industrial applications of microelectronics 
and to provide a wide variety of training courses for engineers and 
technicians; the Information Technology Skills Shortage Ccxnraittee, 
which s trying to develop a joint educational- COTmiunity-industry 
program to ireet industry's professional and technical manpower needs 
in computers and information technologies; a periodic surveying 
activity to track the rate of industrial diffusion of computer-based 
technology and the direct employment impacts of the adoption of 
computer-based manufacturing technologies on jobs in the 
manufacturing sector; the Work Research Unit which conducts research 
on a variety of labor management aspects of technology, especially 
those related to the introduction of .new technologies^ 

Germany : An extensive national program to promote information 
technology that calls for widespread computer-related education of 
the emerging workforce and pilot projects to develop vocational 
retraining mechanisms for the existing workforce; development of a 
methodology for assessing the impacts of technology; jobs- 
qualification study to determine the impacts of technology on skill 
demands; the Humanization of Work program to conduct research aiid 
support pilot projects to reduce the adverse impacts of the 
introduction of new technologies in the workplace. 

There were common problems faced by the three countries which appear 
similar to those perceived in the United States and vAere cooperative research 
and sharing of experiences would seem appropriate. 

Mid-career blue collar workers threatened with dislocation : How to 
provide training to persons in industries or corporations likely to 
shrink and where there is no corporate/industry incentive or ability 
to retrain the workers; 

Ccxnputer-related training of the future workforce ; All three' 
countries recognize that substaiitial modifications are needed in the 
upper and lower secondary education systems for students receiving 
general training and vocational training, but no cc^ensus has as 
yet appeared on the types of training needed; 

Gap between un^iployed and unfilled positions ; Some of the persons 
interviewed anticipate increases in loth the number of persons 
unemployed and the number of vacant jobs because of a shortage of 
people with appropriate skills; 

Ways to introduce new technologies to minimize their labor market 
impacts. Industries have used a variety of approaches to minimize 
the impacts of the introduction of new technologies. Interest was 
expressed in an identification and evaluation of these programs; 
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Training of the managerial workforce* The labor market impacts of 
new technologies as well as their corporate success depend heavily 
upon the skills of the management force in industry. There might be 
incentives or support that governments can provide to upgrade 
management training/retraining* 

Methodological problems in monitoring impacts ; There are substantial 
problems both in terms of how to assess the impacts to date of the 
technology on employment and job qualifications. Projections to help 
anticipate problems are even more difficult. 
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AN OVERVIEW OF WESTHW EUROPE 



There is widespread concern among Western European goveraments and scoie 
international organizations over the in5)acts of technological change on 
employment. Hiere is also concern about appropriate policies and programs to 
facilitate labor market adjustment to technological change. In short, there 
IS concern about what is frequently referred to as the issue of technology and 
employment. Technological change is generally thought to be associated with 
the widespiead application of microelectrcaiics and cofl5)Uter-based technolo- 
gies, especially in the manufacturing sector. It is also considered to 
involve biotechnology and new materials, but the short- and medium-term 
employment impacts of these technologies are expected to be relatively small 
in comparison to those others. 

This concern about the enq)loyment impacts of technological change 
appears to be particularly strong because of several conditions which seem 
more prevalent in Western Europe than in the United States: a high degree of 
social concern for the welfare of the labor force, the extensive political 
influence of organised labor, and generally high uneir5>loyment rates. At the 
end of 1984 the standardized unonployment rate in the European Economic 
Community was 10.7% compared to 7.11 for the U.S.(l). 

The governments of many Western European countries are actively 
examining or have completed recent examinations of the effect on employment of 
technological change. Sweden, Great Britain and the Federal Republic of 
Germany (Germany), among the most active countries in examining the issue and 
developing programs to respond to it, are discussed in succeeding chapters. 
This chapter briefly summarizes activities of some other countries and of 
several of the international organizations \Aich are examining the issue. 

In March 1985, the Belgian goveinment established a high-level , 
interdepartmental task force to examine employment effects of technological 
change and to make recomnendations on Government responses to aid labor market 
adjustment to technological change. At the time this report was prepared, the 
Task Force had not decided on its specific activities. 

In France, the Ministry of Industry and Research is examining effects 
of technological change on employment through its Progranme Mobilisation 
Technologie Bnploie (essentially a program to promote employment through 
technology) and through the Center for Planning and Evaluation. France 
participated in .a survey of industries to estimate the direct employment 
impacts that the adoption of computer-based technologies had on manufacturing. 
Between 1981 and 1983, these technologies are estimated to have resulted in 
the creati<m of 13,000 new jobs and the loss of 25,000 jobs for a net loss in 
all factories in France of 12,000 jobs. Hie most severe job losses occurred in 
textiles, food and drink, and metal goods (2), 

At the 1984 London Economic Summit Meeting of the Major Industrialized 
Western Countries, the member countries accepted an invitation from the 
Italian Government for a Ministerial-level conference to be held in April 1985 
in Venice on the subject of technological innovation and the creation of new 
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jobs. The conference concentrated on four subjects: the effects of technologi- 
cal change on employment and the creation of new jobs; policies for supporting 
technological innovation; social measures to reduce the costs of transition; 
and the formation of human capital (3). The Secretary of Commerce and the 
Science and Technology Adviser to the President represented the U.S. at the 
Conference. 

In Finland, the Council of State established the Finnish Technology 
Committee in 1979 to review the state of technological development and 
especially automation, to estimate its probable effects on competitiveness of 
Finnish industry and on employment and working environments, and to prepare 
proposals to diminish the detrimental effects of automation technology. In its 
final report, the Committee proposed that the fundamentals of the new 
computer-based technologies be taught to all age groups, beginning in 
secondary schools, and that efforts be increased for research and technology 
transfer in this field (4). 

The Government of Denmark established a commission to examine the 
impacts of technological change on various sectors of the econcwiy, including 
agriculture. Reports were published in 1983 and 1984. Unfortunately for the 
author of this paper, they were in Danish. 

In January 1986, the Government of Spain will host the Third Conference 
of European Ministers of Labour (last meeting in 1983) ^ere one of the three 
main themes is to be "Scientific and Technical Developments and Their Effects 
on Employment and Working Conditions.'* Hie Council of Europe (CE), an 
international organization based in Strasbourg, France and representing 21 
democratic countries of Western Europe, is serving as the secretariat for the 
meeting, aided by a committee of senior officials from member countries. Hie 
issues to be discussed have not been finalized but are likely to center on 
adaptive measures to assist governments in responding to the 
employment-related impacts of technological change. 

In conjunction with the preparation for this Ministerial meeting, the 
CE commissiwied the preparation of a paper on the effects of scientific and 
technological developments <m employment and working conditions (5). The paper 
examined the effects of new technologies, especially the computer-based ones, 
on the level of employment, on women's employment, cji skills and occupations, 
on working conditions, and on implications for industrial relations. The paper 
concluded that technology will be a major cause of job dislocation and that 30 
to 40 percent of all economic activity will be affected; that the education 
and training system will have to be changed to stress the transmission of 
communications skills, problem-solving abilities and familiarity with 
ccxnputers and related ecpiipment; that governments and industry will have to 
take active measures to assure that women have access to training programs to 
enter new sectors of economic activity; and that the countries that move most 
rapidly to apply the new technologies will gain a competitive advantage in 
international markets and will be able to protect employment opportunities 
better than countries that lag in their adoption. 

The Commission of the European Communities (CEC) in Brussells,. a part 
of the now twelve-member European Economic Community, has operated the 
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Forecasting and Assessment in Science and Technology (FAST) program since the 
early 1980 's. FAST has supported research and published more than twenty 
research reports dealing with the issue of technology and employment (6). the 
FAST work program for 1984-87 is examining in detail the relationships aajong 
teclmology, work, and employment and is carrying out research in nine 
activities including the "brainworkers" and robots and production systems (7). 

The CEC prepared a summary paper on technological change and social 
adjustment (8). The paper noted that in Europe, computer-based equipment could 
result in the direct loss of 160,000 to 400,000 jobs in the metalworking and 
mechanical engineering industry by 1995 and that many other sectors of the 
economy such as chemicals, textiles and clothing, and pharmaceuticals could 
also suffer employment declines. It also noted that new technologies could 
lead to the development of new products and services resulting in any^ere 
from four to five million new jobs by 1995. The report highlighted the 
employment problems of the more disadvantaged groups: young people and women, 
especially those with few qualifications; migrant workers; and older workers. 
The report stated that the social change brought about by technological 
progress calls for a fundamental rethinking of the place and nature of both 
initial and continuous training of the workforce without specifying what 
should be the new types of training. 

The Organisation for Economic Cooperation and Development (OECD) has 
devoted considerable attention to the issue of technology and employment. In 
1984 OECD held the Ministerial Level Conference on Bnployment Growth in the 
Context of Structural Change, examining in one session technological 
advancement as an element of structural change (9). On-going and recently 
completed work within OECD relating to technology and employment has been 
summarized in a background paper for the Italian Ministerial conference 
mentioned above (10). 

Probably the most relevant work by OECD on the issue was conducted for 
Its Ivorking Party an the Assessment of Societal Impacts of Technology. The 
Secretariat synthesized the findings of studies of this subject carried- out by 
twelve OECD member countries as well as by OECD itself, CEC, and the 
International Labour Organization (11). The synthesis concluded that the 
applicatim of the new technologies appears to have had a small positive 
effect on overall employment. In the manufacturing sector, new technologies 
have contributed to a relatively slight decline in employment which has be^n 
more than off t by the contributions of technology to job growth in the 
services sector and in high technology industries. Ihe synthesis noted that 
new technologies affect occupational and skill structures of the labor force 
by increasing vh: \^ collar worker demand relative to blue collar workers and 
the growth in profei.sional, technical and higher management occupations 
relative to clerical and sales workers^ 

As for the future, the synthesis pointed out that coimtry studies have 
developed forecasts which range from little net impact on total employment to 
potentially large losses of jobs amounting to ten per cent of tlie workforce. 
The largest job losses are projected for basic metals, nachinery, printing and 
publishing, and motor vehicles. Industries providing technology-intensive 
goods and services are projected to increase eii5)loyment , but not enough to 
reverse the long-term trend toward declining manufacturing emplo^/ment. 
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TECHNOLOGICAL CHANGE AND E^LOWENT IN SWEDEN 



Overview cm Sweden ; 

Sweden, with a population of about 8.3 million and a kX)rk£orce of about 
4.4 million, of which 301 are «Dployed in the industrial sector compared to 
28% for the U.S., is one of the smallest industrialized European countries. 
Yet Sweden is of particular interest for a nimiber of reasons: it has given a 
high degree of political attention to the issue of technology and employment 
and has probably devoted more resources to facilitating labor market 
adjustment to technological change than any other country in Europe. 

Sweden has experienced a high degree of penetrati<m of technology. Data 
from the OECD show that in 1983 Sweden had the highest rate among Member 
countries in the use of industrial robots, 2.0 per thousand manufacturing 
employees cwnpared to 1.46 per thousand for Japan, 0.63 per thousand for the 
Federal Republic of Germany, 0.43 per thousand for the United States, and 0.32 
per thousand for Great Britain (12). Swedish industry has experienced a 
considerable amount of restructuring, with coployment in sectors such as 
shipbuilding and steel production down to roughly one quarter of the level of 
20 years ago. Sweden has a highly favorable reputaticm in Europe for producing 
and using advanced technologies such as robots, new telecommunications 
syst«ns, and precisiwi machining systems iamong such companies as Volvo and 
Saab in transportation; ASEA, Electrolux and Ericsson in electronics and 
telecommunications; and a number of wood product coiq)anies. 

Finally, the societal attitudes and goveniaent approaches for 
addressing th-3 issue in Sweden are considered to be representative of those 
throughout Scandinavia. 



Special aspects of Sweden: 



There are some special, perhaps unique; aspects of the Swedish economy, 
culture and labor-management relations ^idi appear to contribute to tte 
Swedes' general receptivity to new technologies, ev«i those with labor 
displacing characteristics. - A primary goal of Swedish policymaking since 
World War II has been the achievement of full employment. The 1985-86 Swedish 
Budget states that "the restorati.^n of full employment is the primary target 
for the Government's economic policy. Everyone who wishes to shall be 
entitled to a meaningful job." The Government has expanded public sector 
en?)lovment to offset job losses in the manufacturing sector. Over the past • 
deca .jiployment growth has been due almost entirely to expansicm of the 
public sector. 

A lUr iking aspect of Sweden is the widespread acceptance by the public 
and by th^ labor force of the need for the new technologies and the 
willingness and ability of the labor market to shift to accommodate the 
changes. One person interviewed attributed this positive attitude to the 40 
years of socialism in Sweden, the confidence the workers have in the 
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Government|s and society's ability to care for them in the event of job loss, 
and the priority given to acliieving consensus and building a strong 
partnership among labor, management and government for any restructuring. 

An unemployment rate of 3%, generous unemployment benefits, and 
extensive paid re-training programs for the unemployed (who are not counted in 
the unemployment statistics when in such programs) assures the workforce an 
adequate income (13). 

There is a high per capita income — $14,000 per year, the highest 
among OECD member countries — and, according to persons interviewed, a 
relatively small difference in income between blue collar and managerial 
workers. This fact contributes to good labor-management relationships and 
apparently removes any perceived economic threats that workers might be 
displaced by new technologies to substantially lower-paying jobs requiring 
fewer skills. There appear to be relatively non-adverserial labor-management 
relationships. Most of the negotiations between labor and management are 
centralized, with one industry association representing 85* of Swedish 
industry and two confederations of labor organizations representing over 80% 
of the workforce. The groups negotiate annually on salaries, wages, working 
conditions, training, and so forth. The introduction of technology and the 
effects of tecimology on employment, working conditions and jobs are inroortant 
aspects of these negotiations. 

Sweden has stror.g cultural traditions of worker involv«nent in 
determining the irsues that affect him. Laws have been enacted and agreements 
made between organized labor and industry on the ways in tAich technology is 
to be introduced into the workplace. Two of particular relevance are: 

Law of Co-determination of 1977 . vAich requires employers to 
consult with their workers before making and implementing 
significant changes in the workplace, including the introduction 
of new technologies, and to share information with the workforce 
(Laws of co-determination exist in other Rjropean countrie's, for 
example Germany); and 

Development Agreement of 1982 . an agreement between the 
bargaining association representing industry and the two union 
confederations (representing the \ihite collar and blue collar 
workers) (14). It provides guidelines for negotiations between 
employers and the labor force on the ways in \Aich technologies 
are to be introduced. The enqjioyer is required to describe the 
considerations underlying adoption of the new technology and the 
anticipated technical, financial and economic, work anvironraent 
and employment consequences resulting from implementation of the 
new technology. The employer is encouraged to set up employer- 
worker project groups to assist the introduction of new 
technologies in the workplace. Employers acknowledged the need to 
train workers at cranpany expense for the new positions. 
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Attention to the issue of technology and employment ; 

There are or have been several substantial efforts to examine tha 
effects of coaq^uter-based technologies on employment and the workplace » 
including: 

Commission on the Effects of Computerization on Byployoient and Working 
Environment , appointed by the Minister of Labour in 1^78 to investigate 
and analyze the effects of information and computer technology on 
employment and on the working environment. It also investigated the 
education needs resulting from the broad diffusion of computers. It was 
corn)Osed of a broad spectrum of representatives from industry, labor 
and the major political parties. By the time the final report was 
pii)lished in 1984, the Commission had issued 20 publications (15). 

Major reccxnmendations being specifically addressed by the Swedish 
Parliament in 1985 include: 

Labor market training with special funds reserved for the education 
and training of established ecqjloyees facing structural change due 
to the introduction of new tedinologies. Itie National Labour Market 
Board should identify sectors of the economy likely to be affected 
by extensive structural change and the i^ys in vdiich eu^loyers 
should provide training. For the emerging labor force still in 
schools, courses in ccxnputer sciences should be stressed, 
supplemented by vocational training in the application of cocsputer 
technology; 

Special programs directed toward women.* The Commission suggested the 
program ccmtain information diffusion, education activities 
including local conqjuter training centers exclusively for women, and 
research about the women's labor market in connection with 
con5)uterizati(Hi; 

A development program aimed at making coasputer technology accessible 
to disabled people; 

Regional programs to provide information, advisory services and the 
exchange of experiences regarding computers and computer 
applications to potential users; and 

"Centers for Administrative Computer Development'' to create a high 
level -of cpiality in the computer services and equijsnent offered to 
small companies and businesses. 

The Data Policy Oxunittee is a permanent study committee within the 
government that examines technology and e!i5>loyment issues, analyzes 
reports prepare by various advisory groups, and provides guidance to 
the government on a wide range of issues associated with technology. 
This Cosnnittee has taken the findings from the Commission discussed 
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above, reviewed them, and sent a proposal for actions to implanent them 
to the Parliament. The Ccxnmittee expects to complete an analysis in the 
summer of 1985 on the most appropriate methods for educating young 
people in school to prepare them for a computer-oriented workplace and 
society. 

The Swedish Center for Workipg Life , an independent research 
organization with approximately 50 professionals and supported by the 
Government and labor, has examined various aspects of the impact of 
technology on the workplace but not specifically the impacts on overall 
employment. A number of its reports have been translated into English. 



Effects of technology on employment and work : 

There was little in the way of quantitative data in Sweden on the 
specific impacts of technology on the levels of employment because of the 
methodological difficulties in separating the effects of technology from 
others such as economically-induced structural change, changing markets, and 
so forth. However, there was general agreement among government and labor 
officials interviewed on the following two points: 

Technology has had a positive effect on employment throughout the 
economy > but it has been accompanied by a loss of employment in the 
manufacturing sectors. Automation and other technological advances in 
manufacturing processes have caused job losses in some industrial sectors such 
as steel production and electronic components assembly and contributed to 
"jobless growth" in other sectors, particularly in wood products and pulp and 
paper. But, in the view of the persons interviewed, this has been more than 
compensated for by a strengthened economy, by demand in other sectors for 
employment, and by improved competitiveness of Swedish industries as a result 
of having the new tools of technology. Manufacturing employment was reported 
to have declined by about 50% over the past 20 years, but the decline was 
attributed more to structural changes in the -economy and decisions by the 
government to allow such sectors as steel production and shipbuilding to 
decline; 

Technology has had a disproportionately large anployment impact on some 
groups of workers ; especially on semi-skilled and unskilled blue collar 
workers in the mechanical engineering trades (e.g., assemblers and material 
handlers) and on lower level clerical jobs. Though statistics were not 
provided to document it, a representative of the umbrella* trade organization 
for blue collar -workers said that a substantial shift in employment has 
resulted in a large nuiber of blue collar workers taking on white collar jobs 
and then changing labor organization membership. 
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Attitudes toward technological change: 
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un^nployed seeking ©igjloyment. (The bulk of the responsibility for 
re-training and for assuring that currently employed workers have 
the new skills required for the new technologies is vested in the 
employer. Hiere was no information available on the scope, quality, 
and magnitude of these efforts.) 

Pilot program to upgrade low->level clerical workers . In 1984 the 
Government initiated a piloc program to design and test methods to 
up-grade 5,000 lower-leveX clerical workers. Experiments were 
conducted in four of Sweden* <i 24 counties on different methods to 
train clerical workers and tc introduce computer systems into the 
workplace. Tlie experiments were conducted by industry in 
consultation with organized labor and were to be evaluated in the 
spring of 1985. 

Experimental program for tJie introduction of new technologies . In 
1982 the Government installed a fifty-million kronar tabout six 
million dollars) program, spread over five years, to sponsor 
experiments in industry to develop good methods and practices for 
managing the introduction and integration of new technologies into 
the workplace and determining the best mechanisms for worker 
retraining to acccnnmodate the changes. Volvo is participating in the 
program. 

There has been substantial concern about computer training in the 
school systems throughout Sweden. In January 1985, the Government of Stockholm 
(population less than one million) was considering the purchase of 30,000 
computer terminals so that each child in primary school could have his oim 
terminal to learn to use, program and work on the computer with fellow 
students (16). 



Labor narket information dissCTiination/Enhancing the nobility of the 
workforcel The government has a network of computer terminals throughout 
tlie country, tied to a coaraon data bank, listing the unfilled jobs registered 
throughout the country. The Government provides funds for workforce 
relocation, paying all moving expenses and a resettlement /start q> payment of 
15,000 Swedish kronar (about $1600) to help families relocate. According to 
persons interviewed, the majority of the unemployed ^rtion of the workforce 
— especially those where another member of the family is already employed — 
has been reluctant to move. (A high proporti<m of the workforce is composed 
of working couples; 80) of Swedish women of working age are in the workforce.) 

Reductigi in the workweek and early retirement as responses to job 
displacohent : This is considered a "defensive measure" or a sort of last 
resort in Sweden and has not been undertaken as a response to technological 
change. However, the retirement age has been reduced recently from 67 to 65 as 
a benefit for the older portion of the workforce. 
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The Renewal Fund ; On January 1, 1985, Sweden began conducting a trial 
program tor one year to upgrade the research base of individual canpanies and 
to enhance the skills of their workforce. 101 of the corporate profits from 
1984 or up to 500,000 Kronar ($55,000) ~ from each profitable cocroany has 
been set aside for the purposes of re-training the workforce within die 
company or for R§D to develop new processes and products. It is hoped that 
this fund will lead to improved corporate performance and to increased 
employment and job security, ^^anagement and its labor force jointly decide on 
the expenditure of the funds. 

Improving the working environment in the light of technological change; 
In 1978 the Swedish Government enacted the Work EnvircHiment Act, en^jhasiHiig 
that the woricing environment should be satisfactory. The Act goes beyond the 
U.S. concept of occupational safety and health and stipulates that workers be 
able to influence their work situations. (For example, to make changes to 
reduce strain and boredom and to be integrated with and not isolated from the 
rest of the workforce.) As part of this Act, the Work Environment Fund was 
created to promote research and education on workplace problwns. Supported by 
a tax of 0.096% of all salaries and wages earned, the Fund generates about $70 
million per year and is used in part to finance the Swedish >nter for Working 
Life. 

Technology diffusion ; Sweden has not given high priority to 
governmental programs targeted at the promotion and rapid diffusion of 
technology as have Great Britain and Germany. Each of the 24 counties of 
Sweden has regional development authorities with funds to spend cm the 
promotion of regional development. Some of these funds are used to promote 
technology as a means of promoting employment growth and economic development. 
The National Government has made funds available to small concerns to hire 
consultants to aid them in the process of selecting new technologies, 
especially data processing/computer systems. 



Concluding Observations ; 

Of the three countries visited, Sweden seems to be the most concerned 
with the employment effects of technological change and has the most extensive 
array of programs for aiding labor force adjustment to technological change. 
If many of the proposals of the Cocamission Qn the Effects of Computerization 
on Employment and Working Environment are adopted. As seems likely, Sweden 
will probably be by far the world leader in Government efforts to aid labor 
market adjustment. The high degree of attention paid to technological change 
and the willingness of the workforce to accept it appear due in large part to 
the welfare-state political philosophy \Aich has existed in Sweden for the 
past forty years and the close partnership among industry, labor, and 
government. 
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TECHNOLOGICAL CHANGE AND mPLOYMefT IN {3?EAT BRITAIN 



Overview of Great Britain ; 

Great Britain, with a population of 56 million and a workforce of 26 
million, of vdiich 501 belong to employee unions, has the second largest labor 
force in Western Europe, only 200,000 less than the Federal Republic of 
Germany. One third of its workforce is ©nployed in the industrial sector, 
primarily in manufacturing, but other areas include construction, mining, and 
electricity, gas and water production and distribution. 

Great Britain was selected for examination for several reasons. Its 
political philosophies about the appropriate roles for government intervention 
in the labor market and in policies for supporting industrial grcfwth appear 
closer to those of the United States than of any other Western European 
country. It has a high unemployment rate (13*, far higher than Genoany's of 8\ 
or Sweden's of 3%) and a declining manufacturing sector (some 600,000 to 
700,000 jobs reported lost between 1981 and 1983); this would seen to 
politicize the issue of the impacts of technology on «i5)loyinent. There is a 
widely expressed view, confirmed by many persons interviewed, that Great 
Britain needs new technology to modernize and upgrade industrial perfonoance. 
Great Britain has a good data base on the cjuantitative iBq)acts of technology 
on employment in the manufacturing sector. 



fecial aspects of Great Britain ; 

There are some special aspects of Great Britain's economy and society 
vAich appear to affect concern for, and responses to, the issue of technology 
and employment. In gwieral, the Conservative government has a "hands-off" 
attitude towards government intervention in the private sector and a straig 
desire to extricate itself from nationalized industrial operationso There are 
stringent economic conditions, not only because of the historically low value 
of the pound vis-a-vis the dollar and high interest rates, but also a high 
unenqjloyment rate and generally sluggish economic growth in recent years. 
Labor-management relationships appear to be strained, and are probably 
exacerbated by the fact that the Labour party ?,s in .the opposition and does 
not have control of Parliament and strongly disagrees with the Conservative 
government on the best approaches for dealing with the problems of an aging 
industrial stock and high unemployment rates. 



Attention to the issue of the impacts of technology on employment ; 

The issue of the impacts of technology on eii5)loynent does not seesn to 
be of as much concern in Great Britain as in Swedwi and Germany. A repre- 
sentative of the umbrella trade union federation considered technological 
change about the tenth most important labor Banagemcnt relations issue after 
such others as pay, benefits, job security .ind the like. Still, the Goverreaent 
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and some private groups have given significant attention to monitoring the 
issue and the best set of quantitative data on impacts was found in Great 
Britain* 

»n« c ?!f ? ^^^^ interesting and extensive efforts to study the issue in 
any of the European countries with which the author is familiar is beinc 

iS^^t^Hnn^ J5? l^^'7 (PSI). a private policy research 

institution. PSI has developed a survey questionnaire for interviewinc 
manufacturing companies to determine the extent of corporate use of 
microelectronics in production processes and the extent of job loss or job 
!ni" Ji'^f^ly associated with the application of microelectronics. With 
support from the Department of Trade and Industry and from private sources. 
Fbl has been able to conduct two surveys, one in 1981 and one in 1983 (17) 
For each survey 1,200 firms were interviewed by telephone. PSI is conducting 
iJ^'^'^^'iT^' ^^^^ published results likely before the end oTZT ^ 
year. PSi has recently completed an extensive report entitled "Micro- 
St^^^?"-^® ^'^T^^^u"*^^' ^ International Comparison: Britain, Germany, 
France" in which the degree of diffusion and tlie estimated empioytDcnt ii^acts 
of such diffusion have been estimated from interviews in more than 3 800 
■ factories in the three countries (18). (The In-'ustiy Committee of the OECD 
has initiated a project in which PSI or some other organization usiwr a 
similar instrument is likely, to be making comparable surveys in other 

on"Sjlo^eSo!''^'"^ °^ "^"^ °" technology 

. inn„ '^l 5-'®"''® ^"^'"^y Research Unit (SPRU) of the Iftiiversity of Sussex has 
a long-standing program on technical change and employment, 'flie group is 
looking at such issues as the future of employment in the se.rvices sector the 
monitoring of conq^uter-based new technology and its employment and skill ' 

ie?h^ol^i?S^ JS^i/Sf T implications of information 

technologies. SPRU has conducted studies for the Commission of European 

Organisation for Economic Cooperation and Development as 
well as for the U.K. Government. In 1982 SPRU prepared for the Manpower 
Services Commission a report entitled New Technolo gy a nrf finrloymfnt '«hich 
estimated employment impacts of new tec toologi^rin Twide ^ if^ s^tSrs 

•me Technology Kfonit6ring Project at tile Iftiiversity of Aston receives 
government support, reportedly to track all studies 'and reports on the impacts 
of technology cm employment. ^ 

.^y^^ ^P?^^l Intelligence Group on New Technologies, is an unstaffed 

committee within the Government's Manpower Services Commission (MSC) which 

^^^'f tl^e research that has been conducted in Great 
™ ? t! of technology on employment and to recoomend additional 

research to be supported by the MCS. 

^ Effects of technology on employment and attitudes towards technoloi^ ical 

Based cm the information provided and the views of the persons" 
interviewed, it appears that: 
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Technological change has had a slight negative effect on employment, 
especially in ^he manufacturing sector and has altered lob skills/especially 
in the blue collar sector. Initially the losses occured in the semi-skilled 
portion of the workforce but are now occurring in the skilled crafts area. Ihe 
groups considered to be especially at risk include wanen, ^o teri to be 
concentrated in relatively unskilled production work, and craftsmen whose 
skills and experience are not geared to changing job requirements (20). Ihe 
1983 survey by the Policy Studies Institute found a net direct loss of 34,000 
jobs associated with the use of microelectronics in the British manufacturing 
industry; there were factories with an estimated increase of 20,000 new jobs 
and other factories with a decrease or loss of 54,000 jobs (21). This net loss 
of 34,000 jobs constituted about S\ cf the total job loss in manufacturing 
employment from 1981 to 1983. Hie greatest decreases were in the mechanical 
engineering, vehicles, chemical and metals industries. 

Technological change is expected to continue to have a direct negative 
effect CTi manufacturing employment, but this should be off set by gains in 
other sectors of the econcw. Carefully hedged predictions in a I9fi4 study by 
the Department of Trade and Industry are that some 200,000 to 330,000 
manufacturing jobs are likely to be displaced because of microelectronics from 
1P83 to the end of 1990 (22). These losses are expected to be coo5)ensated for 
by demand for new employment throughout the economy due to the application of 
the technologies. The concern was expressed that the labor force will suffer, 
the presumption being that labor is generally less mobile in Britain than in 
other countries, "nms many persons displaced might not gain employment through 
growth in other sectors of the economy. As Great Britain is currently not 
producing enough engineers and technicians to meet demands of the new 
information technology related jobs, many of the new positions might not be 
filled in the future, idiich would lead to a net loss in employment. 

Failure to adopt new technologies rapidly has been considered a major 
factor in economic decline and unemployment; Many ot the people interviewed 
believe that the main reason for job loss has .been a decline in the ability of 
British industry to remain ccn5)etitive and that rapid adoption of new 
computer-based production technology is necessary. Thus there appears to be a 
widespread perception that technological change is needed, but there is no 
consensus <mi the conditions for achieving it. In general, the way to stimulate 
technological change does not appear to be a particularly significant issue, 
although economic regeneration is indeed a major c<mcem. 

British responses to technological change ; 

Current British governmental policies are geared to producing greater 
profits for industry and to enhancing coii5)etitiveness and not especially to 
promoting employment. The Government's attitude settns to be the one reported 
in the Bnployment Gazette ; "in the long term, the larket winners will be those 
firms which adopt the best available practice and in many cases, this will 
entail adopting the new technologies. Consequently any changes in the pattern 
of employment associated with the adoption of new technology Bust to some 
extent be regarded as unavoidable if markets are to be kept and expanded" (23). 
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Compared to Sweden, Great Britain devotes relatively little attention 
to preparing the existing blue-collar workforce, especially semi-skilled and 
unskilled workers, for changes in the workplace due to technological change. 
However, as discussed below, it has made sme significant efforts to assure an 
adequate supply of managerial and scientific personnel to use the new 
teclmologies. 

Tlie Microelectronics Application Program (MAP). In 1978 the Government 
established MAP to encourage U.K. industry to make use of microelectronics, 
^^proximately 85 million pounds (about $100 million) were made available, to 
be spent over a six-year period for three types of activity: industrial 
awareness and manpower training to alert management to the potential of 
microelectronics and to assist in retraining staff to enable them to adapt to 
the technology; feasibility studies and consultancy support to assist 
industrial firms in hiring consultants to suggest w.iys in which corporate 
performance might be improved through the application of microelectronics; and 
microelectronics applications support , in which an eligible firm can receive a 
government grant paying up to 25% of the costs for corporate applications of 
microelectronics. 

To date the Government has spent 15 million pounds (about $19 million) 
on the awareness and training program. Support is provided in a variety of 
ways. Grants covering up to 50% of development costs are made to colleges, 
universities, industry and professional associations^ and private firms to 
develop courses on microelectronics primarily for practicing industrial 
engineers. Most courses do not exceed ten days in duration and are advanced 
and specialized. Many clients attend different courses at six- to 
twelve-month intervals (24). 

Videotaped packaged learning courses have been developed for managers 
and engineers. MAP funds liave been used by the Trade Itaion Congress to 
produce training and education programs for trade union officers and 
representatives. An interactive video project has been developed to retrain 
electricians in microelectronics. ♦ 

/^proximately 30 > 000 people a year — less than 0.5* of the industrial 
workforce ~ receive training under MAP- supported activities. For the most 
part the training appears oriented more toward professional and scientific 
personnel than to the skilled and semi-skilled workers ^ose jobs appear most 
threatened by technological change. 

The Information Technology (IT) Skill Shortage Cocipittee has been 
established by Parliament to determine demand for IT manpower at professional 
and technician levels over the next ten years and to estimate the extent to 
vrfiich the education and training system, as presently directed and fimded, i» 
likely to meet these needs (25). The Government is hoping to form a new 
partnership between industry and the educational community to help secure the 
expansion in manpower supply ^ich industry is projected to require. The plan 
recommends that industry supply key executives as lecturers and university 
professors; enhance consultancy and employment opportunities for persons in 
universities to work temporarily in industry; increase loans and gifts of 
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schenie vdiich provides subsidies for industrial procurement of advanced 
technologies; and Regional Development Grants and Regional Selective 
Assistance Grants to enhance competitiveness and to preserve or create new 
jobs. 

Tlie Work Research Unit (WRU) in the Department of Bnployment : The WRU, 
established in 1974, conducts research on ways to improve the introduction and 
management of new technologies, thereby minimizing their adverse impacts on 
«nployment and on labor management relations. The fourteen -member professional 
staff carries out research on such issues as job satisfaction measurement, 
hiBnan factors related to technological change, design of work and work 
organization (27). It publishes bibliographies on various aspects of the issue 
of technology and employment. The WRU provides free counselling services in 
specific situations where a conq)any and its. labor force are coping with some 
aspects of the introduction of new technologies. (There are fifteen other 
units with similar functions in other European countries, but this appears to 
have the most comprehensive charter.). 

The National Economic Development Counc il (NEDC) is a tri-partite 
commission with senior representatives from laUor, industry and government 
(ministerial level) which develops consensus approaches on how to encourage 
industrial growth. There are approximately 50 Committees, corresponding to 
specific industrial sectors. Some of these ccMnmittees are dealing with issues 
of technology and employment and the ways to promote technological change. 



Concluding Observations : 

In Great Britain, the issue of technology and employment receives less 
attMtion than in Sweden and Germany. And, compared with these two countries. 
Great Britain appears to be doing very little to facilitate labor market 
adjustment to it. The Microelectronics Application Program seems to provide a 
variety of services helping management adapt to computer-based technologies 
but has not yet reached a substantial portion of the skilled and semi-skilled 
workforce. The periodic survey activities supported by the Government provide 
an excellent data base for monitoring the rate of diffusion of con5)uter-based 
technology as well as the impacts of technology on en^jloyment. 
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TECHNOLOGICAL CHANGE AND ENIPLOYMBJT IN THE FEDERAL REPUBLIC OF GERMANY 



Overview of the Federal Republic of Germany ; 

The Federal Republic of Germany (Germany), with a population of 61 
million, and a workforce of almost 27 million, is the largest country in 
Western Europe in terms of population and probably the strongest econcHnically. 
Of all the OECD Member countries, Germany has the highest proportion of its 
workforce engaged in the industrial" sector yAiere there is a high degree of 
concern about the potentially disruptive effects of computer-based 
manufacturing methods: 42.7% compared to 28% for the U.S. (28). Approximately 
35% of the total employed workforce, and 75% of the blue collar workforce, 
belong to employee unions. 

Germany was selected for several reasons. Germany has been extremely 
active among European countries in prcwnoting the diffusion of computer-based 
technol6gies and there has been a high degree of penetration of micro- 
electronic/computer-based technologies in German manufacturing companies (29). 
Germany is a recognized world leader in some aspects of research and in the 
application of ccmputer controlled manufacturing methods. There is a high 
level of political attention to the issue, brought about in part by a seven- 
week strike in the engineering industries in 1984 where a key question waj the 
reduction of the workweek, due in part to technological progress. Eventually 
the workweek was shortened from 40 hours to 38.5 hours. 

Special aspects of Germany : 

The impacts of and responses to the issue of technology and employment 
in Germany appear influenced substantially by several factors. In the last two 
years there has been an unusually high rate of unemployment (about 8%) and 
little growth of the economy. lMen?)loyraent has risen from 800,000 at the start 
of 1980 to 2.2 million by the last quarter of 1984. There is extensive . 
reliance on industry-run apprenticeship training programs to prepare the 
emerging non-professional workforce and r^^latively limited government 
involvement in youth training programs. There is a tradition of employment 
stability in industrial enterprises based also cm national laws. Firms avoid 
firing workers in the event of economic downturns or, \Aien new technologies are 
adopted and cause a portion of the workforce to become redundant. 



Attention to the issue of technology and employment : 

The issue has drawn a high degree of political attention and 
substantial effort to determine the nature of the impacts of technology on 
employment. The German government supports a number of activities to monitor 
and assess the impacts of technology on employment. Tliey include: 
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Ministry of Science and Technology (BMFT) is initiating a major 
study to develop and then apply a methodology for tracking the 
impacts of technology o;i employment and to develop projections of 
the future impacts. This will likely be, by far, the most 
comprehensive analytical examination in any of the European 
countries of the impacts of technology on employment. Tlie 
methodology is expected to be developed before 1987. 

Hconomic Research Institutions: The Government supports five 
independent research institutions (in Munich, Kiel, Hamburg, Berlin 
and Essen) to conduct research and to provide independent eeon(Mnic 
analysis and forecasting. Several have examined various aspects of 
the issue of technology and employment over the years, but they have 
come to conflicting conclusions about its impact. 

Cabinet level studies: The Government has undertaken a series of 
studies every few years to assess among other things the macro- 
economic effects of technology. Although there appears to be no 
question that technology has contributed to economic growth, the 
studies are not clear as to whether this growth has resulted in 
direct employment loss or direct employment gain. 

Tlie debate over the accuracy and validity of the studies to date is, in 
part, a reason for the extensive examination being undertaken by the Ministry 
of Science and Tec'-iology. . • ■ 

Effects of technology on employment : 

Tliere is substantial debate on whether the recent adoption of 
compute7-based technologies has led to a net loss or gain in employment 
throughout the economy: The general view is that it is extremely diffi^cult to 
isolate the employment impacts of technology from those due to economically 
induced structural change, general economic weakness, changing patterns of 
competitiveness and the like. There have not been any widely well regarded 
studies about the employment impacts of new technologies in Germany* 
Government sources, quoting from various studies, Qontend that the 
technological change has "^ed to increased emplbyment throughout the economy. 
Yet staff from some of the economic research institutes contend that the rate 
of productivity growth in Germany, due in large part to the application of 
microelectronics, has increased more rapidly than growth 'in total output, . 
resulting in employment losses and/or reduced work opportuni uies. Several of 
the persons interviewed suggested that differences in the results of the 
anp.lyses depended on the political persuasion and the general econwnic 
philosophy of the organization conducting the analyses. 
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Technological change has had a slight negative effect on employment in 
the manufacturing sector . No Government studies were discussed to indicate 
whether there has been job loss or growth in this sector. However, results 
frora the recently released PSI/Anglo German Foundation survey of manufacturing 
companies in Germany indicate that the application of microelectronics and 
computer-based teclinologies resulted in a gain of 17,000 new jobs and a loss 
of 47,000 jobs for a net loss of 30,000 jobs (30). Approximately 19% of all 
finiis employing these new technologies experienced direct employment losses. 
Industries with the most frequent losses in employment were paper and 
printing, mechanical engineering and textiles, 

A major question is whether continuing technological change will lead 
to job losses or gains : The impacts will depend on how and where the 
tec^inologies are applied. The view was expressed that if the Govemraent 
promotes technological change primarily to protect existing markets, it will 
inevitably lead to a substitution of capital for labor and a reduction in 
employment (though likely with increased employment security for those able to 
maintain their jobs in these sectors). If the Government promotes 
technological change more broadly to encourage applications in new sectors, it 
will be job -enhancing. A labor union representative expressed concern that the 
impacts of microelectronics in the future would lead to subsequent significant 
substitution of capital for labor with the likelihood that large numbers of 
job losses would occur. 

Technological change is expected to affect job qualifications 
significantly : AO-SO% of the jobs in the German economy are expected to change 
substantially as a result of the anticipated broad application by the year 
2000 of new informatj on-related technologies. Tliis is expected to result in a 
drop in demand for craftsmen and for semi-skilled and unskilled workers (in 
such industries as metalworking) and greater demands for geographic and 
occupational flexibility of the workforce. A major effort, discussed briefly 
later, is underway to examine job qualifications in the light of technical 
advanceraents. 



Attitudes toward the issue of technology and employment : 

Technology and employment is considered a highly significant 
political issue in Germany . Representatives oi Government^ industry 
associations and organized labor consider that no labor-management relation 
issue is more significant than this one. Concern over the issue has probably 
been heightened by the long strike of the metal workers union which had 
substantial ecf^nomic impacts and in which technology was a related issue. 

"Regardless of whether technology destroys some jobs, you have to play 
the game (of adopting new technologies)^^ : This view was expressed by a staff 
member of one of the research organizations and expre:,sed in different terms 
in interviews with representatives of Government, labor and industry. 
Industrial performance and economic growth depend on having a technological 
advantage. There was no question about restraining the rate of adoption. 
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Rather the questions raised were: how to promote diffusion and technological 
change and how to share the benefits of technology with those who lose their 
jobs or have their working hours and work opportunities constrained because of 
technological advancement. 

Compensation of the workforce is seen as a major issue : A strong 
concern of the German labor force is that technological advancement will 
diminish the level of skill required from much of the current skilled and 
semi-skilled labor force. Consequently, there will be pressures for a 
reduction in their wages or a substitution for lower skilled, lower paid 
labor. In the long run, technological change is expected to reduce tne level 
of skills required from much of the blue-collar workforce as computer-aided 
automated equipment takes on more and core of the tasks now requiring 
high-skill level production workers. But problems arise demanding high levels 
of skills for short periods during the introduction of the new 
technologies, programming of the new technologies, maintenance and operations 
during malfunctioning. A question being raised is how to compensate the work- 
force when high skill levels are needed for short periods, even though lower 
skill levels are generally in force than were tolerated with the old 
technologies. 

Major German Responses to Technological Change : 

Education and Retraining : Germany relies heavily on an extensive 
apprenticeship program run by industry to train the emerging non-professional 
workforce. Typically, a person enters the program at age 16 and spends up to 
three years receiving training in the skills which the aaployer is seeking. As 
the apprenticeship programs are run directly by industry, they appear capable 
of changing rapidly to meeting existing or anticipated demands of industry. A 
substantial change in training and job skills development as a result of 
technical advancement has been reported in the metalworking area. Hiere 
appears to be very little government involvement in or monitoring of tliese 
activities. 

Promotion of microelectronics and computer-based and 
information-related technologies : The German government has explicitly assumed 
that the rapid development and industrial applicatidn of microelectronics and 
computer-based and information-related technologies will be key factors in 
determining its future competitive abilities and its employment prospects 
(31). Within the past two years, the Ministry for Science. and Technology has 
developed a broad strategy of direct and indirect measures to encourage the 
diffusion of these technologies. The Government is placing a high priority <m 
upgrading education in these technologies in efforts to: develop and test 
teaching programs leading to the integration of these technologies in the 
syllabus for all pupils in lower and upper secondary schools; create 
corresponding training and further education opportunities for teachers in 
these schools; and provide these schools with appropriate equipment. Hie 
Government is making available its facilities in major research institutions 
and industry organizations and associations are offering equipment and 
technical assistance. Expert conferences are being spcHisored by the Federal 
Government to define the needed improvements and to determine the ways to 
ERXC ^^^^^^ thm. 23 
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The program is stressing improvements in vocational education. In 1984, 
the Federal Ministry for Education and Science initiated a pilot program with 
I»l 20-25 million ($6-8 million) to fund 20-25 experimental vocational 
education activities. Recognizing that small and middle sized firms often have 
difficulties in retraining their workforces, the Federal Ministry for 
Education and Science intends to try out on an experimental basis new 
facilities and forms for "vocational further training" including remote 
learning training schemes and the develop«nent of modular training courses. 

As part of the abovementioned scheme to promote microelectronics/ 
information technologies, the German government has established a Special 
Programme on the Application of Microelectronics to speed the diffusion of 
information technologies by supporting corporate purchase of key 
microelectronic or computer components. A total of UtA 450 million ($140 
million) has been allocated for the program. The Federal Government provides a 
Technological Advisory Service to assist small and medium sized firms; risk 
capital for technological development; general investment allowances under a 
"joint initiatives on jobs, growth, and stability program"; and grants to 
support regional develojMnent, in part through increased applications of 
technology 



Effects of technological change on job qualifications. The Federal 
Government has commissioned a number of studies concerning the changes in 
qualifications brought about by the widespread use of microelectronics. After 
review of study results by industry representatives, the Federal Minister for 
Education and Science can incorporate appropriate amendments to qualification 
requirements into the Federal training regulations. The Government Employment 
Center at Nuremburg has a major effort underway to assess the impacts that the 
application of new advanced technologies as well as conventional technologies 
are iiaving on job demand and job qualifications for irfiite-collar workers. 
Substantial political interest has been expressed in the study and results are 
expected in 1985. 




Humanization of Work Program : During the last ten years, the Federal 
Government has had a research program on the ^'Humanization of Work." The 
program has occupational safety and health research* functions similar to those 
of the U.S. Occupational Safety and Health Administration. It also conducts 
research on ways to increase acceptance and to reduce the adverse impacts of 
new technologies in the workplace. Program expenditures for 1985 are expected 
to be 90 million DM (about $25 million). The program funds pilot projects on 
innovative approaches for introducing new technologies to minimize adverse 
labor impacts. It has also supported research leading to the development of 
training programs to upgrade th^ skills of operators so that they not only use 
the new technologies but also perform maintenance and repair functions. 
Priority areas relating to the issue of technology and employment include: 
application of new technologies in accordance with human needs, organizational 
change and development of new skills to reduce the impacts of office 
automation, avoidance of adverse effects on jobs of the utilization ,f robots. 
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Over the years the program has worked extensively with industry and with 
trades unions to disseminate and help implement research findings (32)o 

The program has supported research on the introduction and use of new 
technologies in industrial settings in Germany, France, and elsevfliere. 
Findings indicate that the way in vfcich management introduces the new 
technology and applies and integrates it with the workforce and other 
corporate resources is perhaps the major factor in determining how the 
technology affects skill demands as well as its impacts on employment, at 
least to a certain degree. The ccmclusion reported by someone responsible for 
much of the research is that a given technology does iK>t arbitrarily impose a 
given set of in?)acts cxi the mix of skills. Technological change can be 
integrated within the existing labor naiket witii minimal disruption (33)# 



Reduction in the Work Week/Early Retirement : To help combat the high rate of 
unemployment and to help settle the previously mentioned labor dispute, the 
Government recently adopted legislation facilitating early retirement and 
reduction in the workweek as a means of spreading jobs and as a partial 
response to reductions in direct ^loyment due to technological, change. The 
legislation leaves to the coilipany and its organized labor force the 
negotiation of agreements for early retirement or for reductions in working 
time. 



Concluding Observations : 

The monitoring and tracking system to quantify the ic5>acts of 
technological change on employm^t, findings from the on-going job 
qualifications studies, and the pilot projects en education, vocational 
training and "re-training" are likely to be appropriate or transferrable to 
the United States. The U.S. might want to examine these developments in 1986. 
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SUM^IARY AND COMPARISON OF FINDINGS FROM THE THREE COUNTOIES 



National attitudes towards the issue ; 

The extent of national concern and the commitment to respond to the 
issue of technology and employment varies among the countries. Sweden has 
shown the highest degree of concern about the societal impacts of .he is^ue 
and a high level of receptivity to anticipating technological change and 
adopting programs to facilitate labor market adjustment before the event. The 
Federal Government of Germany has a high degree of concern about the need to 
promote technological change to maintain competitiveness and economic vitality 
and has the most extensive programs to promote the diffusion of new 
technologies. Great Britain has a high degree of recognition of the need for 
broad adoption of the new technologies but a lesser degree of concern about 
trying to anticipate impacts and prepare the labor force in advance to 
minimize impacts. 

All three countries consider a rapid rate of adoption and diffusion of 
the new technologies essential for supporting economic growth and for securing 
employment for a substantial proportion of the workforce. "You have to play 
the game of adopting technology rapidly, even if it results in some direct job 
loss. None of the countries appears to have adopted policies to moderate or 
to impede the rate of diffusion of new technologies. 

Within Sweden and Germany, there is a widely shared view that the 
extent of job loss and the impacts on employment levels, skill demands and the 
nature of work are greatly influenced by the ways in which management prepares 
the labor force for the new technologies, introduces the technologies, and 
applies the technologies. Technological change need not automatically result 
m de-skillmg o) substantial dislocation uf the workforce. These two 
countries have devoted substantial attention to working with industry in the 
development of experimental approaches for introducing new technologies to 
minimize their impacts on the labor force. 

Organized labor recognizes the need for a rapid rate of adoption of the 
new technologies, even though it will likely have some detrimental impacts on 
a portion of its membership. It was particularly concerned about how to share 
the benefits of technical change. 

Monitoring and assessment efforts ; 

All three countries have significant assessment and monitoring 
activities, though the thrusts of the efforts vary. Sweden's approach 
emphasizes qualitative assessment using Government commissions with very broad 
representation to estimate the impacts and to identify the implications for 
government policies; the Federal Government of Germany supports a number of 
efforts within a network of economic institutes as well as within the 
goyemraent to assess the impacts; Great Britain supports direct surveys by a 
private organization to determine direct job loss from the application of ■ 
microelectronics and computer-based equipment within the manufacturing sector 
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Impacts to date ; 

Technological change has caused scane direct job loss in those 
industries applying it, but the countries have found it extremely difficult to 
isolate the extent of job loss due to the introduction of the new technrlv.gies 
from those due to structural change, general economic weakness throughout much 
of Europe, and changing market conditions and competitive relationships. 
Recent work suggests that at least in Germany and Great Britain the extent of 
direct job loss in the manufacturing sector due to the application of 
microelectronics technologies has been relatively slight, compared to losses 
from other factors. 

Technological change has contributed significantly to overall economic 
grcwth, but there were differences in opinions among the countries as to 
whether the change has resulted in increased employment throughout the 
economy. In Great Britain, there is a widespread view that a substantial 
amount of its industrial economic difficulties and employment losses have been 
due to a failure to adopt technology readily in the recent past. 

Technological change significantly affects certain skill groups and job 
qualifications. Those most affected have been the semi-skilled blue collar 
workers and lower level clerical workers. As the diffusion of the new 
technologies becomes more extensive, the skilled crafts workers are expected 
to be substantially affected. The group of greatest concern and the group seen 
as having the greatest difficulties coping with technological change are the 
mid-career blue collar workers, especially those in. industries expected to 
craitract. 

In Great Britain and Germany microelectraiics and computer-based 
equijSnent have caused employment losses most often in mechnanical engineering, 
chemicals, vehicle ccmstruction and printing industries. Comparable data were 
not available from Sweden. 



Expected impacts ; 

ft 

The present extent of the use of the new technologies is considered to 
be relatively small, compared to its potential applications and the expected 
continuing rapid rate of advancement of the capabilities of the technologies. 
The impacts are expected to grow as the technologies become more broadly 
diffused and employed in a much wider range of ways. The net employment 
impacts throughput these economies appear almost impossible to predict 
reliably. Net impacts will be influenced by the extent to which the technology 
IS applied to upgrading existing manufacturing processes, which would tend to 
reduce employment, and the extent to which technology is applied to creating 
new services or products, vdiichi would tend to increase the number of jobs. The 
consensus in all three countries seems to be that employment levels in 
production positions in the manufacturing sector will shrink with the wider 
use of the new technologies (though total industrial employment might not 
shrink because of offsetting grofwth in service-related jobs in this sector). 
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Persons interviewed in all three countries expect continued grovrth both 
in the number of persons unemployed due to technological change and in 
unfilled jobs because of an insufficient number of persons with the 
appropriate skills to use the new technologies. 

* u n^"-^^^ countries there are strong feelings that continuing 

technological fdva.icements and the inevitably more extensive application of 
new technologies will increase demands for labor market flexibility. A large 
portion of the workforce, estimated to range from 301 to perhaps 50%. will 
have to change their skills and perhaps occupations one oi- more times during 
tneir working careers. * 

Responses to technical change ; 

All three countries have innovative programs for dealing with 
technological change, either to assist labor market adjustment or to promote 
technological diffusion, in part as a means of securing employment. Programs 
which may be of special interest to the United States are: 

Sweden: Extensive efforts to train the workforce and the population 
at large on the uses and applications of computers; two experimental 
programs providing government funds for industry and labor to 
attempt innovative approaches for training the workforce to use the 
new technologies and for introducing the technologies with minimum 
adverse impacts; and the Renewal Fund in vhich 10% of the profits of 
individual companies from 1984 have been set aside, with labor and 
management to decide jointly how the funds will be used for research 
or training to enhance corporate performance and to promote more 
secure eniployment of the company's workforce. The Parliament was 
considering an extensive array of programs reconmended by a 
commission that spent six years examining the issue of the impacts 
of computers on employment and society; one of the proposals would 
provide funds for re-education and" re-training of persons currently 
employed in industries judged by the National Labour Market Board as 
likely to contract. 

Great Britain: The Government's Microelectronics Applications 
Project to encourage widespread industrial applications of 
microelectronics and to provide a wide variety of training courses 
for engineers and technicians; the Information Technology Skills 
Shortage Committee, which is trying to develop 'a joint educational - 
community-industry program to meet industry's professional and 
technical manpower needs in computers and information technologies; 
a periodic surveying activity to track the rate of industrial 
diffusion of computer-based technology and the direct employment 
impacts of the adoption of computer-based manufacturing technologies 
Oil jobs in the manufacturing sector; the Work Research Unit which 
condi":ts research on a variety of labor management aspects of 
technology, especially those related to the introduction of new 
technologies. 
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Germany : An extensive national program to prcsnote information 
technology that calls for widespread con5)uter-related education of 
the emerging workforce and pilot projects to develop vocational 
retraining mechanisms for the existing workforce; development of a 
methodology for assessing the impacts of technology; jobs 
qualification study to determine the impacts of technology on skill 
demand*" ; the Huraanization of Work program to conduct research ai^ to 
support pilot projects to reduce the adverse in5)acts of the 
introducticm of new technologies in the workplace. 

The countries have programs to provide information on job opportunities 
on a nationwide, basis and programs to facilitate relocation and geographic 
mobility of the workforce. As only a relatively small portion of the 
unemployed workforce takes part in these programs, they do not appear to be 
especially effective major responses to unemployment, whether due to 
technological change or to other causes. 



Common Problems : 

There were common problems faced by the three countries vAich appear 
similar to those perceived in the lAiited States and vAere cooperative research 
and sharing of experiences would seem appropriate. 

Mid-career blue collar workers threatened with dislocgtion ; How to 
provide training to persons in industries or corporations likely to 
shrink and where there is no corporate/industry incentive or ability 
to retrain the workers. 

Computer-related training of the future workforce : All three ' ' 
countries recognize that substantial modifications are needed in the 
upper and lower secondary education systems for students receiving 
general training and vocational training, but no consensus has as 
yet appeared on the types of training needed. 

Gap between unemployed and unfilled positions ; So©e of the persons 
interviewed aiiticipate increases in ooth the nunber of persons 
unemployed and the number of jobs that go unfilled because of a 
shortage of people with appropriate skills. 

Ways to introduce new technologies to minimize their labor market 
impacts : Industries have used a variety of approaches to minimize 
tne impacts of the introduction of new technologies. Interest was • 
expressed in an identification and evaluation of these programs. 

Training of the managerial workforce. The labor market iB9)acts of 
new technologies as well as their corporate success depend heavily 
upon the skills of the management force in industry. There might be 
incentives or support that governments can provide to upgrade 
management training/retraining. 
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Methodological problems in monitoring impacts ; There are substantial 
problems both in terms of how to assess the impacts to date of the 
technology on employment and of job qualifications. Projections for 
the future to help anticipate problems are even more difficult. 
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APPENDIX 1: (»GANIZATIONS VISITED 



SWEDEN: January 14 and 15, 1985; 

Swedish Trade Union Confederation, LO 

Central Organization of Sal«aried Bnployees, TOO 

Institute of Social Research 

Swedish Bnployers Confederation, SAF 

Data Policy Coranittee 

Swedish Center for Working Life 

Ministry of Labour 

Ministry of Industry 



Great Britain: January 24 and 25, 1985: 

Manpower Services Commission 

Department of Trade and Industry 

Department of Bnployment 

Work Research Unit 

National Economic Development Office 

Trade Union Congress 



Federal Republic of Germany: January 28-30, 1985 

IFO-Instituts fuer Wirtschaftsforschung, Munich 
Institut fuer Sozialwissenschaftliche Forschung, Munich 
Bundesministef fuer Forschung und Technologie, Bonn 
Bundesminister fuer Wirtschaft, Bonn-Duisdorf 
Bundesminister fuer Arbeit und Sozialordnung, Bcm-Duisdorf 
Gespraeche mit Arbeitgeberorganisationen, Cologne 
Gespraech Beim Duetschen Gewerkschaftsbund, Dusseldorf* 
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